INTRODUCTION
Society has become increasingly complex. The graduate today needs to be able to deal with a variety of issues and cannot do it without sophisticated analysis. This analysis can· be done with a computer.
The purpose of this article is to describe a way for the educator to provide liberal arts students with computer skills and problem solving skills to deal with the comp,lex economic, social and political problems facing them.
To help the E!ducator meet student needs, we propose a course in computer simulation. Simulation is building a simplified model to represent a complex situation and then exp~rimenting with it to see how it behaves. If we build "' flight simulator, for example, we can "test fly" it to see what happens to the "airplane" in a storm. In just the same fashion, we can build a simplified computer model to represent a complex economic system. Rather than sit in the cockpit of a flight simulator·, we can sit at the computer and investigate whether raising the interest rates and inventory le1•els results in higher or lower capital investment. The model building involved in this simulation helps the student to better conceptualize the world around him and to solve complex problems more effectively.
THE SIMULATION COURSE
To meet the students' need for sophisticated computer skills and problem solving skills, a simulation course can be imp 1 er~ented by either 1 i bera 1 arts or engineeri ng facu llty, The course should have a number of student objectives, so that by the end of the course, the student should be able to:
• Identify the important relationships or laws governing the behavior of a social or behavioral system,
• Make a 1·easonable approximation as to the importance of each factor as it relates to the other variabll~s in the system,
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• Construct a mathematical or logical model of the relationships and their importance,
• Make hypothesis about how the model will predict or represent the problem, use a computer simulation package DYNAMO (Dynamic Models) [12] to gather quantitative results that verify or confirm the hypothesis, and write a computer program to represent a simple simulation problem.
These courses objectives can be met using a single semester lecture-oriented course with computer "labs" given during the week.
To help the student identify the important relationship or laws governing behavior of a social, engineering, economic, or behavior system, we distinguish between the physical sciences and engineering. In the physical sciences, many of the laws governing the behavior of these systems have been well formulated, for example, Newton 1 s Laws and Kirchoff 1 s laws. On the other hand, in engineering and the social sciences, the student is trying to formulate an empirical relationship describing the system as he sees it. This corresponds to ,J. W. Forrester's view that physical sciences model natural phenomena whereas engineers and social scientists model man-made systems. [2] To deal with the relative importance of each of the simulation factors, we sought to emphasize the purposes and uses of the simulation. We wanted to include the essential factors and avoid including superfluous details in order to abstract an ideal representation of real systems. We emphasized analysis of the problem and the interaction of the components with the system. At this point, we ex ami ned internal (endogenous) and external (exogenous) variables to clarify the input/output and functional relationshir•s.
To construct a mathematical model, we used the two earlier objectives to develop differential and difference equations, and the logical relationships. If possible, an analytical solution was sought to interpret the results. Often the equations were non-1 inear and simulation was required. However, even if an analytical expression could be obtained, we found it beneficial to do the simulation. Based on our as yet i ncomp l•~te understanding of the tot a 1 sys tern, we could make some tentative hypotheses about its behavior. The students then verified their hypotheses according to statistical procedures.
To simulate systems, we used two approaches: first, we used high-level languages familiar to the students (e.g., FORTRAN, BASIC, APL, and PL-1) for the introductory part of the course. Then, second, we used simulation languages [1, 3, 10, 11, 12, 13] . We used DYNAMO, ACSI., or CSMP for differential equation models and we used GPSS and/or SLAM for difference equation models.
Teaching Simulation to Undergraduate Liberal Arts Students
We encouraged the students to write simple simulation programs using each of these languages so that, by the end of the semester, each was familiar with the full range of simulation tools available. For a semester project, each student or group of students submitted a simulation of a large-scale system.
A SIMULATION COURSE OUTLINE
The course should progress from simple and informative simulations through more elaborate simulations and eventually to complex simulations such as world models.
Week 1 Simulation in the social sciences and physical sciences, elements of simulation, uses of simulation, features of simulation, model construction, pitfalls of simulation, and areas of simulation in the social sciences.
Week 2 Simulation of stochastic (random) systems, computer simulation using a programming language such as BASIC, FORTRAN, PASCAL, mind simulation, and actual simulation. Example: sales person calling on a customer to sell his company's product.
Week 3 Introduction to a simulation language.
(SIMAN, GPSS, SLAM, DYNAMO, ACSL, or CSMP)
Week 4 Simulation of deterministic system. Examples: spread-of-rumor model, economic models, price models.
Week 5 Discrete and continuous systems, equilibrium. Introduction of delays, oscillation, stability of simulation models. Cobweb models, voting models.
Week 6 System theory, basic concepts of probability, applications. We have taught this course to a small class twice. The students were sophomores, juniors, and seniors majoring in political science, history, economics, linguistics, mathematics, biology, psychology, and engineering. The prerequisites were a familiarity with a programming language and the motivation for active participation in classes. The students were all active contributors to the model construction stage of the simulation process. They were encouraged to present their ideas and concerns and to draw upon their experience and background in their discipline.
A colleague used our class notes at another institution and taught the course to mathematics and computer science students. He reported that his students were enthusiastic about the course and became aware of the difficulties and uncertainties of the "soft sciences." The students particularly appreciated the application of their mathematics and computer skills to social science problems.
One of the most difficult aspects of this course was the availability of a suitable text for the instructor. The references provided material for course development.
